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Specific desensitization is  currently explained on  the basis  of an 
hypothesis that the introduction of specific antigen into a  sensitized 
animal causes a saturation or partial depletion of the cellular antibody 
responsible for  hypersensitiveness.  However, in view of  the many 
reports in the literature (1, 2) and our own results (3) which indicate 
that refractoriness to anaphylaxis may be induced nonspecifically, it 
seemed  important  to  determine  whether  the  antibody  balance  is 
actually involved in specific desensitization.  It appeared, too, that 
such a study should be of value in establishing a consistent concept of 
the relation between the states of anaphylaxis, antianaphylaxis, and 
immunity. 
The Effect  of Specific  Desensitization  upon  Subsequent  Resensitization 
If specific desensitization be  due to  a  saturation of cellular anti- 
bodies,  it  should  be  possible  to  resensitize  previously desensitized 
animals  merely by  supplying additional  antibody.  Accordingly,  a 
group of guinea pigs was sensitized, specifically desensitized, and later 
resensitized, and their response to the parenteral introduction of anti- 
gen was compared with that of normal animals passively sensitized 
with the same antiserum.  The method of passive sensitization was 
used  throughout in  order  to  avoid  the  complications  incident  to 
individual differences in the capacity of the animals to produce anti- 
bodies by active sensitization. 
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A group of guinea pigs was passively sensitized by intraperitoneal injection of 
0.5 cc. pooled anti-horse serum (titer 1 : 10,000).  After 24 or 48 hours these guinea 
pigs were specifically desensitized by an intraperitoneal injection of horse serum 
as  indicated  in  Table  I.  In some instances,  a  second  intravenous  injection of 
antigen was given at a later time to increase further the degree of desensitization. 
After a  further interval of 24 to 48 hours these guinea pigs were again sensitized 
with 0.5 cc. of the same antiserum and after an incubation period of 24 hours were 
tested by injection of horse serum into the jugular vein. 
TABLE  I 
The Effect of Desensitization upon Subsequent Passive  Resensitization  o/Guinea Pigs 
(Horse Serum-A nti-Horse Serum System) 
,.t:l tt:~ 
gin.  C~:. 
8-85  221  0.5 
8-25  202  " 
8-84  227  " 
8-86  190  " 
Controls 
6-66  212  0.5 
6-64  223  0.5 
6-59  217  0.5 
Horse  serum 
antigen for 
desensitization 
Itrs.  co. 
24  0.05 (i.p.) 
48  0.1 (i.p.) 
24  0.025 (i.p.) 
72  0.1 (i.v.) 
24  0.075 (i.p.) 
72  0.1 (i.v.) 
24 
24 
24 
~.~ 
hrS. 
48  0.5 
24  " 
24  " 
24  " 
hrs.  ec. 
24  0.1  1 
"  0.2  2 
"  0.4  4 
"  0.6  6 
0.05  1/2 
0.1  1 
0.2  2 
o 
S 
D 
D 
D, died with symptoms typical of anaphylaxis. 
S, survived. 
When the response of these resensitized antianaphylactic animals is 
compared with that of normal animals passively sensitized with the 
same amount of anti-horse serum, it is clear that the former animals 
have a greater tolerance for the specific antigen than the latter.  This 
suggests that antibody depletion is not an adequate explanation of the 
effect of desensitization since, if this were so, it might be expected that MARION  C.  MOP.RIB  659 
desensitized animals would have become at least as highly sensitized 
as normal animals upon receiving the same amount of antibody. 
TABLE  II 
The Effect of Desensitization upon Subsequent Passive Resensitization of Guinea Pigs 
(Pneumococcus Type II Carbohydrate-Antipneumococcus Serum System) 
~.~ 
0.5 
.~.] 
6 
d 
°~ 
d-  ¢t  o 
Pneurnococcus Type II  Pneumococcus 
Type II 
carbohydrate  carbohydrate 
.~  for desensitization  (i.v.) 
tm.  hrs.  co.  hrs.  cc.  hrs.  co. 
7-52  231  24  0.1  l:lOt~(i.v.)  2  0.5  24  0.1  1:100  5  S 
7-46  235  "  24  0.1  l:1000(i.v.)  2  "  "  0.3  1:100  15  D 
8  0.3  l:1000(i.p.)  1/2  "  "  0.3  1:100  15  S 
1-14  200  "  29  0.05 1:200 (i.v.) 
1-79  240  "  24  0.1  l:2000(i.v.)  48  "  "  0.3  1:100  15  S 
25  0.2  1:100 (i.v.) 
1-80  215  "  24  0.1  l:2000(i.v.)  48  "  "  0.8  1:100  40  S 
25  0.8  1:100 (Lv.) 
1-84  182  "  24  0.1  1:2000 (i.v.)  48  0.8  1:100  40  S 
25  0.4  1:100 (i.v.) 
1-81  185  "  24  0.1  1:2000 (i.v.)  48  "  "  0.8  1:100  40  S 
25  0.8  1:100 (i.v.) 
Controls 
7-45  235  0.5  24 
7-42  192  0.5  24 
7-44  223  0.5  24 
0.1  1:I000  1/2  S 
0.2  1:1000  1  D 
0.2  1:1000  1  D 
D, died with symptoms typical of anaphylaxis. 
S, survived. 
A  similar experiment was carried out with pooled antipneumococcus Type II 
serum  (titer 1:80-1:160)  and the corresponding carbohydrate haptene (reactive 
by precipitation in a  dilution of 1 : 100,000)  (Table II). 660  ANTIANAPHYLAXIS  AND  ANTIBODY  BALANCE.  II 
The results of this experiment are in complete agreement with those 
of the preceding one.  They show clearly that desensitization cannot 
be attributed to saturation of the antibody.  While the exact extent 
of  the  desensitization  was  not  determined,  it  is  evident  that  the 
resensitized antianaphylactic animals withstood at least 40 times the 
TABLE  III 
The Effect of Desensitization upon Subsequent Passive Resensitization of Guinea Pigs 
witk  an  Unrelated  Antiserum 
.t 
8-92  229 
7-08  252 
7-15  231 
r-03  232 
7-12  222 
r-09  202 
Rabbit antiserum for 
sensitization 
~m 
gin.  t:c.  c~. 
2 (i.v.) 
2 (i.v.) 
0.5 (i.p.) 
2 (i.v.) 
O.  5 (i.p.) 
0.5 (i.p.) 
Controls 
5-66  212 
i-64  233 
5-59  217 
o 
Homologous specific  '~ '~ 
carbohydrate  ~'~ 
for desensitization  ~'~  ~ 
krs.  c¢.  hrs.  co.  krs.  co. 
72  0.1  1:10,000 (i.p.)  5  0.5  24 9.2  2  S 
72  0.1  1:10,000 (i.p.)  "  "  "  ~.4  4  S 
24  0.1  1:10,000 (i.v.)  "  "  "  E}.8  8  S 
96  0.1  1:10,000 (i.p.)  "  "  " 
48  0.1  l:10,000(i.p.)  "  "  "  ~.9  9  S 
24  0.1  1 : 1000 (i.p.)  "  "  "  2  20  S 
24  0.1  1:1000 (i.p.)  "  "  "  2  20  S 
0.5  ~.05 1/2  S 
0.5  24 ~.1  1  D 
0.5  9.2  2  D 
D, died with symptoms typical of anaphylaxis. 
S, survived. 
amount of antigen which killed normal guinea pigs passively sensitized 
with the same amount of antiserum. 
The preceding experiments, however,  seemed open to the possible 
objection that resensitization might have been ineffective because the 
antigen used for ~iesensitization might still have been present at the MARION C.  MORRIS  661 
tissue surfaces and might have combined with a fresh supply of the 
same antibody, thus preventing it from reaching the cells. 
To see whether this might be true, guinea pigs which had been passively sensi- 
tized with pooled anti-Friedl~nder Type B or antipneumococcus Type II serum 
were specifically  desensitized with the respective haptenes.  Mter a period of 5 
hours, all of the guinea pigs were again passively sensitized,  but this time with 
anti-horse serum (Table III). 
The results of this experiment indicate that animals which have been 
specifically desensitized  by  Friedlitnder or  pneumococcus carbohy- 
drates, fail to react when resensitized with anti-horse serum and tested 
with the corresponding antigen.  These results are in complete accord 
with those obtained previously and seem to supply conclusive evidence 
that  desensitization is  not  due  to  a  blocking of  cellular antibody. 
This type of experiment is particularly instructive because the evi- 
dence is valid regardless of whether a saturation of cellular or humoral 
antibodies is postulated as the essential prerequisite for  antianaphy- 
lards. 
The  E(ect  of  Specific  Desensitization  upon  Resistance  to Infection 
Preceding experiments have shown that the refractory state follow- 
ing desensitization does not depend upon antibody depletion, since 
anaphylactic reactivity is not restored by supplying additional anti- 
body.  It is conceivable, however, that concurrently with any changes 
caused by the injection of antigen into hypersensitive animals and 
directly responsible for a state of antianaphylaxis, some antigen may 
combine with and neutralize some portion of the antibody.  If such 
be the case, and if an appreciable amount of antibody be thus depleted 
by the process of desensitization there might occur, as a consequence, a 
change in the specific resistance to infection of such animals.  This 
possibility was investigated by comparing the relative resistance to 
infection with Friedlgnder's bacillus Type B  of two series of guinea 
pigs: (a) animals passively sensitized with anti-Friedlgnder serum; and 
(b) animals similarly sensitized but, in addition, desensitized with the 
specific haptene. 
Having determined the lethal amount of the specific carbohydrate (reactive by 
precipitation in  a  dilution  of  1:1,000,000)  for guinea pigs passively sensitized 662  ANTIANAPHYLAXIS  AND  ANTIBODY  BALANCE.  II 
with 1 cc. of pooled anti-Friedlgnder  Type B rabbit serum (titer 1:20-1:40) (Table 
IV) another series of guinea pigs was similarly  passively  sensitized and 8 hours later 
desensitized with  a  sublethal amount  of the polysaccharide injected intraperi- 
toneaUy.  The interval elapsing between the time of sensitization and final test 
with carbohydrate injected into the jugular vein was the same in all animals (28 
to 29 hours).  It wiU be seen that the method of desensitization used was effective 
TABLE  IV 
Minimum Lethal Dose of Antigen (Specific Carbohydrate) for Guinea Pigs Passively 
Sensitized with Anti-Friedl~nder Type B Rabbit Serum  (Lot 3) 
Guinea pig 
3-53 
3-60 
3-55 
3-61 
3-68 
3-70 
3-63 
3  -66 
3-72 
2-21 
2-22 
Weight 
&m. 
211 
187 
232 
198 
232 
232 
195 
245 
222 
195 
205 
Anti- 
Friedlgnder 
rabbit serum 
(i.p.) 
co. 
1.0 
Interval 
]ff$o 
28-29 
[  Friedlander 
I  Type B 
specific  carbo- 
!  hydrate 
1:10,000 
dilution (i.v.) 
0.1 
0.2 
0.4 
0.8 
Symptoms 
m 
+ 
++++ 
++++ 
m 
++++ 
++++ 
++++ 
Result 
S 
D 
S 
S 
D 
S 
D 
D 
D 
u.L.D.  =  0.8 CC. 1 : 10,000  dilution. 
+  q- -k +, intense symptoms; immediate death. 
+  +  +, intense symptoms; survived. 
+  +, moderate but definite symptoms. 
+, very mild symptoms. 
--, no symptoms. 
S, survived. 
D, anaphylactic death. 
to the extent that desensitized animals survived at least 60 M.L.D. of the specific 
carbohydrate (Table V).  Unfortunately it was not possible to test the animals 
with larger quantities of carbohydrate because of the limited supply of this ma- 
terial available, so that the exact lethal dose for the desensitized guinea pigs could 
not be definitely established. 
Having secured a degree of desensitization permitting the animals to withstand 
at least 60  times the ordinary lethal dose of antigen an  attempt was made to M~RIO~  c.  x+OP,.RIS  663 
determine  the effect of such desensitization  upon resistance of these animals to 
infection.  Table VI shows the results obtained in experiments in which a series 
of guinea pigs comprising both sensitized and desensitized animals was tested for 
resistance  to infection following intraperitoneal injection of varying amounts of 
virulent culture of Friedl~inder's bacillus Type B.  All of the guinea pigs were 
observed  for 4 days and Friedl/inder's  bacillus was isolated  from the blood of 
animals which died. 
TABLE V 
Result of Desensitization with the Specific Carbohydrate of Friedl~nder's Bacillus 
Type B  in Guinea Pigs Passively Sensitized with A nti-Friedlilnder 
Type B Rabbit Serum (Lot 3) 
Anti- 
Fried  - 
Guinea  l~nder 
pig  Weight  Type B 
[ rabbit 
3-65  235 
3-64  204  [  " 
1-01  205  [  " 
3-67  207  " 
2-29  201  " 
2-20  210  " 
Interval 
hrs. 
8 
1C 
g~ 
gl 
Friedlgnder  Type B  carbohy-  drate (i.p.) 
(I:  I0,000 
dilution) 
lc 
[F%':n er 
Interval dCaa~b°hYv~ 
[  (t:t~o ') 
__1  dilution______~_) 
hrs.  I  co. 
7'k  o+ 
ill  '°  .  2.4 
"  /  4.8 
of 
I  s'mpt°m 
lo  I  + 
20  +++ 
30  I +++ 
6o  I  + 
Result 
s 
s 
S 
s 
s 
s 
+ + +, intense symptoms; survived. 
+, very mild symptoms. 
-, no symptoms. 
As will be seen from the results presented in Table VI no appreci- 
able  differences in  resistance  were  detected,  although  anaphylactic 
reactivity in the desensitized animals had been decreased so that they 
withstood  at  least  60  ~.L.D.  of  haptene  (Table  V).  These  results 
support the earlier conclusion that desensitization is not due to anti- 
body depletion. 
The Effect  of Specific  Desensitization  upon the Content  of Circulating 
Antibody 
While the data presented above appear to indicate that desensitiza- 
tion does not deplete the antibody, it seemed essential to make a more 664  ANTIANAPHYLAXIS  AND  ANTIBODY BALANCE.  II 
direct comparison of the  antibody content of the serum of sensitized 
and of desensitized guinea pigs.  Because of the fact that the antibody 
which was introduced to effect passive sensitization of the guinea pigs 
was highly diluted  by the  total volume of  the  blood of the  animal, 
precipitation  and  complement fixation were  found to be  inadequate 
tests for its detection.  An attempt was made, therefore, to determine 
whether a  mouse protection test might serve for this purpose. 
TABLE VI 
The Effect of Desensitization upon Resistance to Infection of Guinea Pigs Passively 
Sensitized with Anti-Friedltinder Type B Rabbit Serum (Lot 3) 
A 
Guinea pigs passively  sensitized intra- 
peritoneally with 1 cc. anti-Fried- 
lander  Type  B  rabbit  serum. 
Tested 28-29 hrs. after sensitiza- 
tion 
B 
Guinea pigs passively sensitized as 
in  A.  Desensitized 8  hrs. after 
sensitization by intraperitoneal in- 
jection of 0.2 cc. 1:10,000  dilution 
of  the  specific  carbohydrate. 
Tested 28-29 hrs. after sensitiza- 
tion 
C 
Normal guinea pigs 
Virulent Frledlgnder's bacillus Type B  (i.p.) 
10"  ¢c. 
2D 
1S 
1D 
2S 
I 
cc.  ~1. 1( 
D 
S 
D 
S 
|ec.  1 
D 
S 
D 
S 
10-s cc. 
2D 
IS 
10  -e cO. 
3D 
1S 
D, died.  ]  ,  , 
S, survived.~ Unaer  observation for 4 days. 
In a preliminary experiment, therefore, a series of mice was injected with 0.2 cc. 
of mixtures  consisting  of equal  volumes  of serial  dilutions  of anti-Friedlgnder 
Type B serum and of standard dilutions of a broth culture of Type B Friedlgnder's 
bacillus  (18 hours old).  That the number of organisms injected  each time was 
the same in all mixtures  of the same dilution  was ascertained  by plating serial 
dilutions  of the culture  used  in each experiment.  The mice were observed  for 
4 days and Friedlttnder's bacillus was isolated from the heart's blood of all animals MARION C.  MOI~VaS  665 
succumbing to infection.  Results of this experiment which  comprised over 150 
mice are presented  in  Table VII, in  terms of percentage of animals surviving 
infection. 
The results of this preliminary experiment indicated that the mouse protection 
method was delicate enough for the purpose at hand, since fair protection of mice was 
still evident when the antiserum was diluted  1:800.  Therefore, fifteen guinea 
pigs were passively sensitized by intraperitoneal injection of 1 cc. of anti-Fried- 
l~inder Type B serum and divided into two groups.  The first group (Table VIII) 
comprising eight animals was bled from the heart 28 to 29 hours after sensitization. 
The second group (Table IX) comprising seven animals was desensitized 8 hours 
after sensitization by intraperitoneal injection of 0.2  cc. of 1:10,000  dilution of 
the specific polysaccharide, and bled from the heart 20 to 21 hours later.  The 
antibody content of the serum of these two groups of guinea pigs was determined 
by injecting a number of mice with 0.2 cc. of a mixture of equal volumes of the 
TABLE VII 
Protection of Mice with Varying Dilutions of A nti-Friedl~nder Type B Serum (Lot 3) 
0.1 ce. of Fried- 
lander's bacillus 
Type B diluted 
1:1000 
1:10,000 
1:100,000 
1:1,000,000 
0.1 cc. of anti-Friedllinder  Type B serum (lot 3) diluted 
1:50  1:100  1:200 
percent  p~  cenl  perce~ 
75  60  30 
71  63  72 
1:400 
per cen~ 
0 
52 
1:800 
per ce~ 
10 
Controls 
without 
antiserum 
per cent 
0 
0 
0 
25 
Figures represent percentage of survivals (4 days). 
serum of these guinea pigs diluted as indicated in the tables and a 1 : 10,000 dilution 
of an  18 hour broth culture of Friedl~nder's bacillus (approximately 100 M.L.D.). 
Here, too, the number of organisms injected was always determined by plating 
serial dilutions of the culture.  The mice were observed for 4 days, at the end of 
which  time the respective number of deaths and survivals was recorded (Tables 
VIII and IX).  Friedl/inder's bacillus was always isolated from the heart's blood 
of mice which died. 
Upon comparison of results of mouse protection by sera of sensitized 
and of desensitized guinea pigs respectively, it appears that the serum 
of sensitized animals has a  somewhat greater protective capacity than 
that of desensitized animals.  When  the results  are  judged according 
to  the  previous standardization  of the  same antiserum  (Table VII), 
it would appear that the protection afforded by a  1:5 dilution  of the 666  ANTIANAPHYLAXIS  AND  ANTIBODY  BALANCE.  II 
sera  of  sensitized  guinea  pigs  (see  Table  VIII)  corresponds  to  a 
1:200  dilution  of  the  original  anti-Friedliinder  serum,  while  that 
afforded by a  1:10  dilution of  the  sensitized guinea  pig sera corre- 
sponds  to a  1:400  dilution  of the original  antibody.  On the other 
hand, the protection afforded by a  1: 5 dilution of sera of desensitized 
TABLE  VIII 
Protection Tests in Mice with the Serum of Guinea Pigs Sensitized  with Anti-Fried- 
lander Type B Rabbit Serum (Lot 3) 
Guinea pig 
3-44 
3-59 
3-62 
3-69 
3-71 
Pooled 
2-60 
2-62 
2-63 
Weight 
gm. 
2O5 
190 
190 
220 
208 
216 
177 
194 
Mice inoculated with 0.1 cc. Type B 
Friocllinder's bacillus dilution 1  : 10,000 
and 
0.I oc. guinea pig* serum diluted 
1:,5 
4S 
5S 
3D2S 
5D 
1D4S 
1D9S 
I:  I0 
4D1S 
1D4S 
4D1S 
5D 
1D4S 
3D7S 
Total No. mice tested  ..................  34  35 
Total No. survivors  ....................  24  17 
Percentage survivors  ....................  70%  49% 
D, died within 4  days. 
S, survived 4  days. 
* Guinea pigs sensitized with 1 cc. anti-Friedli~nder serum, bled 28 to 29 hours 
later. 
guinea pigs (see Table IX) represents a little more than the equivalent 
of a  1:400 dilution of the original antiserum, while that afforded by 
a  1:10  dilution of desensitized guinea pig sera represents somewhat 
more than a  1:800  dilution of the original antibody.  These figures 
indicate the possibility that desensitization has decreased the antibody 
content of the serum by one-half.  These differences in protection of MARION  C.  MORRIS  667 
mice,  however,  are  far  too slight  to  account  for  the high  degree of 
refractoriness  to  anaphylaxis  manifested  by the  desensitized  guinea 
pigs.  Moreover, in view of the experiments in which both the sen- 
sitized and desensitized guinea pigs were found to be equally resistant 
to  infection  (Table  VI),  it  seems  probable  that  the  differences  in 
TABLE  IX 
Protection Tests in Mice with the Serum of Guinea Pigs Sensitized  with Anti-Fried- 
lander Type B Rabbit Serum  (Lot 3) and Desensitized with the Specific Carbohydrate 
Guinea pig 
2 -55 
2-56 
2-57 
2-58 
Pooled 
2-59 
2-61 
2-64 
Weight 
205 
237 
235 
262 
187 
200 
175 
Mice  inoculated  with 0.1 cc. Type B 
Friedlgnder's  bacillus dilution  1:10,000 
and 
0.1 cc. guinea pig* serum diluted 
1:5 
1D3S 
2D3S 
2D3S 
4D1S 
3D6S 
1:10 
4D1S 
3D2S 
3D2S 
5D 
9DIS 
Total No. mice tested ..................  28  30 
Total No. survivors  .....................  16  6 
Percentage  survivors  .................  57%  20% 
D, died within 4 days. 
S, survived 4 days. 
*Guinea pigs sensitized with 1 cc. anti-Friedl~inder serum, specifically desen- 
sitized after a period of 8 hours and bled 20 to 21 hours later (28  to 29 hours 
after original sensitization). 
antibody  concentration  as  shown  by mouse  protection  tests  might 
be due in part at least to inadequacy of the method of testing.  In 
the light  of experiments  of Sia  (4)  who showed that  soluble specific 
substance enhances the growth of Pneumococcus in vitro, there is the 
possibility that the presence of small amounts of carbohydrate in the 
serum o/the desensitized animals  and  not the reduction  in its anti- 668  ANTIANAPHYLAXIS AND  ANTIBODY BALANCE.  II 
body content may be responsible for the higher mortality of mice in 
the protection  tests with  the  sera of desensitized  guinea pigs. 
DISCUSSION 
A number of investigators who have maintained that specific desensitization 
exhausts or neutralizes the antibody responsible for hypersensitiveness have been 
confronted with facts incompatible with this hypothesis.  Thus, Well and Coca 
(5) found that passively sensitized guinea pigs, after desensitization, required a 
larger amount of antialbumin serum for resensitizafion than was necessary, for the 
primary sensitization.  A  control group of guinea pigs inoculated with normal 
rabbit instead of antialbumin rabbit serum and later with egg albumin as used for 
desensitization in the test group, also required larger amounts of antiserum for 
sensitization than normal animals.  Because of the behavior of this control group, 
Well and Coca concluded that antianaphylaxis was actually due to a neutralization 
of antibody.  Their interpretation of these results seems open to question.  The 
mere fact that in both groups of animals it was more difficult to elicit the anaphy- 
lactic response than  in  normal passively sensitized animals indicates  the non- 
specific nature of the state of antianaphylaxis.  Furthermore, other investigators 
(5-11)  have shown that animals sensitized with two antigens when desensitized 
with one become refractory to the other also.  Friedberger and his collaborators 
(8) claimed that refractoriness to the antigen used for desensitization was so much 
greater than refractoriness to the other antigen that antianaphylaxis must be of a 
dual nature consisting of (a)  a  general refractoriness to all anaphylatoxin, and 
(b) a true specific antianaphylaxis.  Bessau (6, 7), however, was unable to show 
any such quantitative differences  and claimed that the state of antianaphylaxis 
was entirely nonspecific.  It should be emphasized that  none of these investiga- 
tors made any direct determination of the antibody content of these animals to 
show that  a  neutralization of antibody takes place. 
In  experiments  presented  in  this  paper,  it  has  been  shown  that 
specifically desensitized  guinea pigs when resensitized with the  same 
or  with  an  unrelated  antiserum  fail  to  attain  the  same  degree  of 
hypersensitive reactivity as normal animals sensitized with the  same 
amount  of  these  antisera.  These  facts  would  appear  incompatible 
with any theory which maintains that a  neutralization of either fixed 
or circulating antibody is the principal cause of antianaphylaxis. 
Experiments  of  this  kind,  however,  while  offering  evidence  that 
antianaphylaxis is due to nonspecific changes in the animal body, do 
not supply direct evidence concerning the effect of specific desensitiza- 
tion upon the content of cellular antibody,  since, as a  matter of fact, 
no methods exist by which such a  quantitative determination may be 
made.  Indirect determination of the effect of specific desensitization ~IoN  c.  Mor~Js  669 
upon the content of cellular antibody may be made, however.  The 
methods used in the present experiments were founded upon the well 
known  fact  that  hypersensitiveness  to  the carbohydrate  of  Fried- 
l~nder's bacillus and resistance to infection in sensitized animals are 
both due to the same type-specific antibody directed against the cap- 
sular  polysaccharide.  Hence,  if  desensitization  by  the  specific 
carbohydrate  depletes  the  antibody  so  that  hypersensitivity  is  de- 
creased, a corresponding decrease in the animal's resistance to infection 
should occur.  However, it was found that hypersensitiveness may be 
reduced  by  desensitization  at  least  60  times  without  affecting  the 
resistance of the animal to infection.  It is logical to conclude, there- 
fore, that specific desensitization does not affect appreciably the quan- 
tity of fixed or circulating antibody present in the sensitized animal. 
Furthermore,  a  direct study of  the antibody content  of  the  serum 
of guinea pigs before and after specific desensitization has shown that a 
decrease in antibody content commensurate with a 60-fold decrease in 
hypersensitiveness does not occur.  If a  considerable decrease in the 
content of cellular antibody had occurred, it is likely that more anti- 
body would have been taken up by the cells from the circulation, and 
hence a  decrease in cellular antibody should have been followed by a 
significant decrease in serum antibody.  Such was not found to be the 
case. 
These experiments taken in conjunction with those of the previous 
publication  (3)  lead  to  the  conclusion  that  refractoriness  to  ana- 
phylaxis is not dependent upon an excess of circulating antibody nor 
upon antibody depletion, but is occasioned by nonspecific changes in 
the  animal. 
Thus,  for instance,  Eggstein  (12), showed that  the alkaline reserve of the 
plasma is lowered during shock and that administration of sodium carbonate to 
sensitized dogs or guinea pigs has a protective effect if given before the shocking 
injection  of antigen.  Kopaczewski (13) claimed that  those  substances  which 
lower the surface tension or increase the viscosity of the blood are effective anti- 
anaphylactic agents.  Widal, Abrami, and Vallery-Radot (14) believed that the 
state of antianaphylaxis is brought about by a change in the physical equilibrium 
of the animal.  Most adequate  as a plausible explanation of the mechanism of 
antianaphylaxis,  however, is the hypothesis of Bronfenbrenner (15-17) who has 
shown that following  anaphylactic shock the capacity of the blood of the surviving 
animals to inhibit  tryptic activity is increased.  It is this antitryptic  property 
which prevents  the activity of digestive ferments necessary for the formation 670  ANTIANAPHYLAXIS  AND  ANTIBODY  BALANCE.  II 
of the poisonous split products responsible for anaphylaxis.  While  such changes 
responsible for a  temporary  refractoriness to  anaphylaxis are induced readily 
by the specific  antigen-antibody combination, Bronfenbrenner showed that many 
nonspecific  agents which raise the antitryptic index  of the blood also produce the 
same resistance to anaphylaxis.  Hence, the fundamental mechanism underlying 
specifically or nonspecificaUy  induced refractoriness to anaphylaxi  s is essentially 
the same. 
If this be the relation between anaphylaxis and resistance to ana- 
phylaxis it is obviously quite different from the relation existing be- 
tween  anaphylaxis  and  resistance  to  infection.  Anaphylaxis,  as 
indicated in the previous publication (3) is in all probability due to the 
events which follow upon the combination of antigen with both fixed 
and circulating antibody.  Resistance to infection is dependent upon 
the identical antibodies,  both  cellular and  humoral.  The  essential 
difference between anaphylaxis and  immunity to  infection depends 
upon the manner of testing the animal which has such antibodies.  If 
the specific antigen be given quickly, in sufficient quantity, in an easily 
utilizable form to  the sensitized animal  (such as happens when the 
specific  carbohydrate is  inoculated  intravenously  into  guinea  pigs 
sensitized with  anti-Friedliinder Type B  serum)  toxic products  are 
liberated and the manifestation of reaction is one of acute shock which 
is called anaphylaxis.  If, on the other hand, the antigen be given in 
smaller quantities and in a less utilizable manner (such as occurs when 
infection with living bacteria takes place), this immediate reaction is 
not detectable in the gross.  In this latter case there is sufficient time 
for the defense mechanisms of the body to become operative (phago- 
cytosis, lysis, etc.) and the manifestation is one of resistance to infec- 
tion which is called immunity. 
The state of antianaphylaxis, on the other hand, is due to nonspecific 
changes in  the  animal organism which inhibit  rapid  production  of 
toxic products directly responsible for anaphylactic shock.  It may 
be induced specifically or nonspecifically but in any case is not con- 
cerned with the relative distribution of cellular and humoral antibodies. 
CONCLUSIONS 
It has been shown that antianaphylaxis is not caused by a partial 
saturation of cellular or humoral antibodies by the following facts. 
1.  Guinea pigs passively sensitized with anti-horse or antipneumo- ~A~ON  C.  MORRIS  671 
coccus serum and specifically desensitized do not manifest as great a 
reactivity upon resensitization with the same antiserum as upon the 
original sensitization. 
2.  Guinea pigs passively sensitized with anti-Friedl~nder Type B 
serum or antipneumococcus Type II serum and specifically desensi- 
tized do not attain the same degree of reactivity as normal animals 
when passively sensitized with anti-horse serum. 
3.  Guinea pigs passively sensitized with anti-Friedl~nder Type B 
serum and desensitized with the specific carbohydrate remain as re- 
sistant to infection with Friedl~nder's bacillus Type B  as undesensi- 
tized guinea pigs.  Since in this case, at least, it is agreed that type- 
specific immunity and type-specific hypersensitiveness are due to the 
same type-specific antibody, a change in anaphylactic response should 
be accompanied by a change in immune response, provided this change 
depends on antibody balance. 
4.  A  determination of the antibody content of the serum of sensi- 
tized as well as of desensitized guinea pigs by mouse protection tests 
indicates that a  loss of reactivity in desensitized animals cannot be 
adequately accounted for on the basis of depletion of circulating anti- 
body. 
These experiments suggest that hypersensitiveness and resistance 
are  different manifestations of  the  same  antigen-antibody reaction 
while antianaphylaxis is a state of refractoriness which is due neither 
to excess of circulating antibody nor to antibody depletion, but is the 
result of secondary changes the true nature of which is still not defi- 
nitely established. 
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